Introduction
As a particle bunch in a storage ring passes through a region with a transverse impedance, it generates a transverse wake electromagnetic field that is proportional to the transverse displacement of the bunch in the region. The field acts back on the bunch, causing various effects (such as instabilities) in the motion of the bunch.'
In this paper, we study one of such effects in which a transverse impedance causes the beam to be distorted in its shape. Observed at a fixed location in the storage ring, this distortion does not change from turn to turn; rather, the distortion is static in time. To describe the distortion, the bunch is considered to be divided longitudinally into many slices and the centers of charge of the slices are connected into a curve. In the absence of transverse impedance, this curve is a straight line parallel to the direction of motion of the bunch. Perturbed by the transverse wake field, the curve becomes distorted. What we will find in this paper is the shape of such a curve.
The results obtained are applied to the PEP storage ring. The impedance is assumed to come solely from the RF cavities. We find that the beam shape is sufficiently distorted and hence that loss of luminosity due to this effect becomes a possibility. (7) where a = P3 oz/R with oz the rms bunch length and N is the total number of particles in the bunch. Substituting Eqs. (6) and (7) into (5) 
Derivation
where the function S is found to be
Bunch shape is distorted as a result of the kicking angle. The bunch head has e =a (i.e. x= 1) and Ay' =0.
Experimentally, the displacement of the bunch as a whole is measured. Taking 6cav = 40 m, we find that the bunch head and bunch tail displace transversely from each other by an rms of -8.9 pm. Actual bunch tilts in different interaction regions can be different, causing different luminosity values. If we then collide two 10 mA bunches, luminosity decreases somewhat since the head-tail separation is comparable to the vertical beam size, which is about 20 pm for the same machine parameters and optimum coupling.
. (11) Numerical Estimate for PEP The equivalent broad-band impedance for PEP is taken to be the sum of two resonator impedances as described by Eq. (6) . The In the calculation below, we have not included the possible impedance contributions from the vacuum chamber discontinuities other than that of the RF cavities. If we further take single bunch current = 10 mA
The average kick seen by the bunch as a whole is 3.0 prad, giving rise to a closed-orbit of the order of 0.23 mm at a point of high beta-function Sobs =300 m. It should be possible to observe this orbit distortion at the high-9 positions. The discussion of the subject of this paper in more details can be found in work.8 (6) 
